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[^°-]=] 

oflS-Sj g ©1 cflo}^ E}i= ^7fl^. 

°1 ^Hr7fl^ ^ISBI ifi«- ^«]$- °fl£.E| -i <H3»M, ^S.e? € ojaJM 

^%vo] tflTl^ti. #01*1 s^I^h. &°]*]« M-Bftfl^ *H<*LSl» ^*>7] 

^ ^ €^ ^#7l ^ 3? ^-S ojs. afl^AlJr ^^3.3. ^ 

Bl^TT Eflo]E]# BB]-57fl ^ 9X^, €i ##7]^ OjBj 7^%Vo] 

£ 4 
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tiVi^l **fl2.3 ^ ©1 cflo)Bl e|;e. ^{Semiconductor memory 

device and data read method thereof} 

£1*. ^ol^o] tiVjE^] PflS.e) ufBfifl^ l-s.£o]r}. 

£2^ £H 14^^ ^s.e| cflo^ e)= ^.g- s^sH 

JE3£- £H M-Efvfl £ = ^ #^-71^ ^A]oflo| S)^. £ olcf. 

£4^ # ^i^l *f|J2Le| ^X\d\}S) M.^o)t\.. 

JE5^r £4«fl M-Ef^ tihE*fl ^lSfi] ^ ^ # 

£6^: 1&£*(| v)]5L?) ^ ^7)9] ^Ajoflo] g\£_ 

£7^: 5L5*fl ^A^jo} ^ S£ olcf. 
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^£^1 ^S.^ ^O.^., ^1 C-flojE^ e)=*l-7l ^ 

#-ff €^ ^7l» ^}-§-*Kr &5lH) ^12.5^ ^ ^o]cf. 

o.^., ^ ^711- A>-§-^ uVjE^l ^s.el ^ aji^ 

^7ls^ ^ ^ofl pfl2.el ifis.^ e^^sl^ 3Hb}^ ^ ^ 

°17> 

5L1^ ^^91 »J:S.n) Pfl2e| M-&H^ ^3.5] 

€ <=H3M l-^-lrdO-l, .... 10-8)* ^1*}-JI, d|£2] ^ o^jo) 
(10-1, 10-8) ^zb8r ^7fl^ i£|;EL ^l-CWLl, .... WLm)^- 4^r7fl^ 

— eK!-##(BLlP, BL2P, BL3P, BL4P)A}olofl -4^7^ ^e] <*£S-((MC1, 

MC1B), (MC2, MC2B) , (MC3, MC3B), (MC4, MC4B))# ^l^M t^^M 

«1M e}<?l#S(BLlP, BL2P, BL3P, BL4P) zf^Mlfe ^ <§^-7l#(l2-l, 
12-2, 12-3, 12-4), clHEi <£#^ TflolHS-doci, I0G2, I0G3, I0G4), «]J= e). 
o] ofol^eilol^ TflolES-dsGl, ISG2, ISG3, ISG4), ^ 3]5.«(PRE1, 
PRE2, PRE3, PRE4H ojcf. 

3Hfci <y#^ Tfl^EE-dOGl, I0G2, I0G3, I0G4) ^-§r 
NM0SM^^]iE^l-(Nl, N2)5. «]e E)-o] ^oj^Eflo]^ Tflo] ee. (ISG1) 
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ISG2, ISG3, ISG4) zfz^ NM0SS^^]^E^(N3, N4)S 15]^] 
#(PRE1, PRE2, PRE3, PRE4) ^-8r NM0S^.€*liE^(N5, N6)3. 91^. 



^ t)3.tf(l8)Tr €^ <H = 3fl^(CA)« cj^SM ^ ^^^#(Y0, 
.... Yn)-i- iH^t}-. 

^S.e] ^ o^o] I--" (10-1, io-8) ^Hlxr sLQ 

S^^CLIOIP, LI012P, .... LI078P, LI08P)°1 Bfl^l^JL, 5*3 
<£#<3 e^^CLIOlP, LI012P, .... LI078P, LI08P) A>o]ofl^ ^ $ 

^ f^7] ^> 5|S.€-(14-1, 14-2, 14-8, 14-9H $X^. S.^ efl 

e^^aiO^P, LI078P)^r *f]5.e) ^ o^o] ^.^.s. A ].oi ofl 
s^^ol*}. $}o)b\ oj#^ el-^^-l-aiOlP, LI078P)£- HH^l <y#^ 

b^^CDIOIPHI ^^s]Jl, cflojE^ <y#^ ef^l^(LI012P, LI08P)^r 31 

<£#3 5}-<y#(DI02PHl oicf. t-flolEi <3#3 &t-oi^-#(DI01P, 

DI02P) a>o]o])^ ^7l#(16-l, 16-2) ol ^5)^ & 

^ ^li ^7l#(16-l, 16-2) 7}^ ^o\] ^^itb »fl2. 

si €«(MC1, MC1B, MC2, MC2B)*]- 7}® 7}77}^ $)x)?± «1)S.e) «(MC3, 
MC3B, MC4, °1# v\)s.^ iS*(MCl, MC1B, MC2, MC2B, MC3, MC3B, MC4, 

MC4B)S^-E^ C-flolE]* <Q^f;}7) 5)5. ^ n>^- U^iflc^ 

JElolH, SAS. t+Ef^ ^-g; sfo] # ^ 7 ]s.^. > CSALS. M-Efvfl ^ 

£if- ^li ^#7) Sj^L**, CSAS M-Ef-fl ^J^ ^ ^Z. 7 ] # o. 
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<i8> sio]) q-T=}-ua ti> £ ^| nfl^e) ^)o) cjoiEi e)j= ^d-}^ q-g-^- 

<19> ^E^^l ^Jl(PRE)7> <?17>£]<H «1e B^^l^l-CBLIP, BL2P, BL3P, BL4P)o) 

<20> nlSA]^ oflE)W. ^ ^ o]£^A 7 ]. o]7|-Sl^ ) flc 2}o](WLl)ol o] 

^oll-^jl, .^ol-^l^o) u)E z±o) o}o)^z]}o)^ Als(IS01)7> <^x= 
SKKWL1H1 ^2.5} ifi-&(MCl, MC1B, MC2, MC2B)-4 wlM 5}«?1^-*(BL1P, 

BL2P)A>oloil tflo}E^7> ^i^^cf. «1M S^-o] ^ 711- (12-1, 12-2)£- «]S 
^^-(BLIP, BL2P)^ c-ljolEil- ^S-fVcf . 

<2i> n]£Al^ elJE. ^^o] o]7>£]ji ^ <HH.efl>i(CA)7} <?]7>s)^ ^ tq=/Ei 
(18)7> 'o-H'ii)]i§o] 5ge§ ^^IJUCSLD-I- ^W-. ^5^, $)°)*\ Tfl 
^S#(I0G1, I0G2H e^^I-CBLIP, BL2P)^ cflolE)!- ^ cflo] 

3 e}^l^»(LI01P, LI012P)S. €^ f^7] S> 

(14-1, 14-2)^ S.^. <^#^ 5K!##(LI01P, LI012P)4 z\)o}^ 

^^l^lrCDIOlP, DI02PH1 ^^-fVcl-. ^ ^ ^-7] #(16-1, 16-2)^ 

^1 °1 ^ ^^"I-CDIOIP, DI02P)£] ^ *m f^M?H tflolEKDl, D2)l- 

<22> ZL5U-1], £lofl q-E}^ #efl^ «>£^ v\)3LZJ\ #*]i=. ^ ^7)1- 

(16-1, 16-2)^.^-Ei 7}^r ^ "115.3 ^#(MC1, MC1B, MC2, MC2B)^- 

7}-^- 7>?}£ ^-ofl ^^s_v v\]s_z) ^#(MC3, MC3B, MC4, MC4B)a>o)^ ^^ 7} ^ s 
^ nflo]E^ E]JEL #JE7> ^E}-Xl7l] ^Cf. 
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<23> ^, #ff- Afli #^7]1- (16-1, 16-2)5.-^ 7RV # ^<H] ^^1^- nfl £ e| >g 

»(MC1, MC1B, MC2, MC2B)S^-Ei = ^r£7> 7># 7>*>£ ^ 

°fl $1*1 "OS. 1|*(MC3 ( MC3B, MC4, MC4B)5.^Bi ejJE=£)^ HHb]^ ^ ^ 
^^-4 2=i3}*l7fl ^t}. o)^ olls.^ «(MC1, MC1B, MC2, MC2B)^^ ^ $ 
^ ^7m(16-l, 16-2)^1^ *H Vo l ^12-3 «(MC3, MC3B, MC4, MC4B)S^- 
*\ ^ ^71^(16-1, 16-2)7].^ o] x-^^tf 3.7} nfl^-olcf. 

<24> £lo)l M-B}vfl HV^^l p)]^ ;£^o} ^olE^ S]^ ^*M: S^I^^H 

M-^HIfe ^J^-S, Icell^- ^ ^^-1-, Rload^ OM^ e|= ^^Mofl Jf 

^ #^7l^ oj^ Iin^r ^ ^ ^7}£) ^ ^fl-g. 

<25> £2S^-Ei oj- ^ oi^°l, ti>^| ofljSLii) #*}^ c-flolE^ s)= ^^aH) oils. 

*M € ^^-(Icell)l- ^-*> ^^(Rload)^ ^-ff ^7)2) <£^ *i*j-( Rin ) 

<26> £2oflA^ ojsj ^^. (Iin) - oj-Eflo^ Alojs. q-B}^ - ojcf. 

<27> !] Iin = Rload / (Rload + Rin) ^ ceU 

<28> ^^-(Vin)^: ^>2fl^ ^0.5. l-^ 1 ! ^ 

<29> [^«|-ai 2 ] Vin = Iin >Rin 
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oo> ^ , ^ ^ ^7} 9) <Un ^^-(Rin)ol ^ 07} *HS. 

3 >g SBKlcellHr 5L*f- #ff- ^#7] 3. i^Tll olnfl, cflojE^ 

^ S^l^ "33 ##(Vin)°] nfl^- aJ-T^q-, Ool ^tf. 

<31> ^ 43^ #^-7)S^-E^ rflJE.Bl ^ 7?\x]S!\ ^SHI *i*J-(Rin)^ 

<32> ^Ai, ^ ^ ^-ofl <f\z\i& ^12- &1 H^l e) = 

^i7> ^ ^7lS.-f-Ei 7>7>^ ^ofl ^*1*V ^12E1 cflojEi ^ 

<33> £3 o. £16j | o] ^A]oj]o] PM0SM$*1 

^Eil-(Pl, P2), ^ NM0S^€^l^Eil;(N7, N8, N9)S. £H=h 

<34> uj-Bf^ SlS.^ x-^Kj- Tll^M -S.^ ^4 

<35> *Y<£ PM0SS^^1^EKP1)# *5i=- Iin, ^ #<?M: 

VinolEhJi PMOS^^^l^E^l-CPl, P2)^l ^ gmp, NM0SJ=31*1 

<36> 3] Iin = (Vin - Vout) >gmp 

<37> HZ) 31, #^ ^(Vout)^: oj-Sflo] ^°-3 W^^lcf. 

<38> {^x\ 4 ] vout = -1 Kgmp/gmn 2 ) >4in 
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<39> *]3<H1 cfl^J^H ^ *13KRin)-fr tH^Hs^ ofEfl^ ^ q-E^-tfl^ 

<40> i + 5] Rin = vin/Iin = 1/gmp ><l-(gmp/gmn) 2 ) 
<4i> ^5<>)H (gmp/gmn) 2 ^: ^-S <>1^-(T)« ^wflcf. 

<42> X£ 3 oH q-E}^ ^ #^-7)2} C-flo]B] ^^(DIO, DI0B)A}ol<i} 

^ ^(Rin)^ ^ ^li ^^-71^ i^E^w j\}3£o\) «H *h8r 

<43> ^5^Ei ^ Sfl* d l, n><y ^fl. ^ ^71^1 if-H °]^(T)°] lo]ej-^ 

^*J-(Rin)* 0J15L ^ ^ 5^. ^3 7i*J-(RinH 0*1 S)^ 01 °]*\ ^# 

^ ^"^(DIO, DIOBMH^ O oi sjji, tiHEi eKl#(DI0, 

DI0B)A>ol^ ^3 ^ ^m.^ ^ ^(Vout)* ^, °1#*1<?] # 

^ €i ^71 S ^*Hr}7fi £tK 
<44> HE^q-, ijLir o]S.( T )o] l^cf 3711 ^l^t}^ oj^ ^^(Rin)o] l^E) 

«- 7}^lJl S\JL o]nfl ( ^ ^^(Vout)^: I^Ml ^cf. 

<45> ^Eflo] nflJSLEl ^ ^ ^7l» ^^1«- nfl, 7>^- ^ ^ofl 

iKRin)^ ^ ^Tfl ^T^ltbrf. 

<46> ^l}, ^ 7-l*j-(Rin)* 31-711 ^TflfM} ^ Sj-JE ^ °1^-(T)°1 l^c). 
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7} 7i^-«\}Tr ^}o}B\7} x}<£^ ^ «H ^cf^ &*\}$°) 

<47> St!:, €ff €i ^7)^ if-JE ols.(T)ol 114 St* 7^£S ^ 

^ o] ^ofl^ ^g) ^(VoutH ^*l*Mj £]<H el 

<48> ^- ig-igo} 42.^ o. ^ ^ 7ls «. El Pfl£^ Tie) *H1 ^ 

€■ #5. *M» 7fl^«- ^ ^ nflJiLe] *!)^<5Hr3) 

<49> M}-^ ^ s.^^. ^ f ^^- > ^ ^gj.ofl ^6->7ll 

EL tflclE^- ^ ol^ tiV£*]) nfl^e) afl^Krt-fl 

<50> ^ tl^l £ ^ a^j^ #71 -=-^4 Cfs s.^^. o)*> tiT-XE^l 

^1S.&] ^1^1 t\]o]B\ B)EL « 0 >^# ^*Rrt-fl ^Cf. 

<51> ^-71 Cfs. ^aj-g. ^S}7l ^IfF £ tiV£*fl pflS-El 

^Hr7fls} ^-h]*}- *HS.e) ^ ^eflo], ^-71 ig ^3H^ ^> 

^Kl^*, ^M^lM] -g-^SM o)S-ol ^O^JT. ^-71 *Hr7fl^ cflolEi <g 
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M-Bflfl^ #71 ^H^jL-fr ^*>7l ^ ##7] #*1 ^ 

^-7] -=-34 cfs s.^^. ^^ 7 ) ^ ^. g^gj ^^e) 

^r7fl^ tijE efo]^S-A>o]^ cflo]Ei# ^*}7] 4^7fl^ ^ 

^^>7] fl^T 4^7fl^ t^olEi <y#^ 71)0] ^- 7 ] 4^ 7 ]]^ jS.^ Cfl 

°13 4^7]]^ r-])o)E-1 <y#^ S}^]^-#^>oHl Z}-Z}- <^^£)J7 

4^7fl^ S.^ cS]olE^) c-flolE^ 
5+^]^#S *}ff-# ^*}7) ^ ^71 ^-<5> *)H 

-tlJLofl ^-^H ^"S °1^ 0 ] #71 4^7flSl cflolE^ Ef-oj^-s. 

Sl^ ^^ol o]7l-£l^ #7l ^7fl^l afll^Hf- 431^ ^^-c^cq oj^ ;£ 
*r ^^>7l *Iff- ^ ^71 7^j- ^1 

^ #71 ^1 #71 ^^-ol vflTlElU. #ojol ^cjs] 

£ #71 ^H^lSl- ^<5}7l ^ ^1^- ^IH^IS ^^#-8: ^-wl*Kr 3 

#71 S cf€ ^^>7l W *K£*11 ^IS-Bl #*l£] OH 

El elJEL "J-"^ 4^r7flSl pflfiE) ^#^r ^til^ «VE*fl ^JEe) nflo^ s] 

^ «cHHl 5^1, ^^Ol ol7>^^ ^7fl£l ^ xfli ^713.^ 7H> 
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7}*}£ 3:°)) pfl2.e| ^S.^ cflo]E]7> ^JfSJ ^e. ^ 

^ #7] 4-r7fl3 ^ ^7l#^ ^ ol^-g. cfTj), ^ ^-7] 4 

^flS] ^Hf- ^ ^^711- oil 3*lW 4^r7fl3 CiHEi S^^l- 2|-Z]-o) 

<54> o]^-, ^JjL^- _£ig-g. %JL3_ *H ¥ v\)3.^ ^ o) 

<55> ^ M}-tgo] u> £ ^ ^Ajoflo] ^s^a) ^ £lo1 ) ufE)-^ 

€^ ^7l#(16-l, 16-2)1- -fc ^7)s-(20-l ( 20-2 )S cfl^s>ji 

, 431^ ^#71 3^5.(22), ^ ^-S o]^- ^I^a]^ 

(24)# ^7>^H tM^^M fli*. 

<56> 5=4011 u}.^ m.sl^. z^o] 7l^# ^<5>i3 ^cf. 

<57> ^ ^ zj. x1 5}S(22m e)^ «y7>S)^ aflo^ 

*}» ^*1H ^l^l-CVA, VB)# ^SW. °H, ^Jsl^ ^i^*(VA, 

VB)tt ^ ^ 7}*)JL ^&t\-. 
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<58> s S o]s 40]*} 3L ^5)5(24)^ ^JWCVA, VB)2] *}» yj-o] 

<H^ #<y-(Vb)^- #^^4. °H, ^s)^- u>o]oi>, #<y-(vb)£; ^ ^ ^ 

71 ^ #7) S)S(22)5f ^fl. ^ fS7l|(20-l, 20-2)21 

<59> ^, #ff- <$fli #S-7l ^ T^j- #*) 5)5.(22)5} ^f-S O]^ *)] 

c^a]^ fM9:S| 3.(24)^ 3^ =§^7l!-(20-l, 20-1)2) t^J-o] t)]7lB)ia 

^(Vb)^- 

#ff- ^#71 7-^J- #*) 3)5.(22)2)- ^5. o]s. ^^2)^.(24)2) ifxc o) 

7]E)ti. <y ^ ^^j-o) ^s-o^t}-^ -f-xt zLcfl^ -B-^lt!-^. 

<61> ^2) WlS.El €^ ^712) -f-ji o)=--g- 3. 

&°.5. ^ Sl-^, S^l^ti. <^ T^o] t^s.^^ sjsr o] = 

ZLtflS -H-7]^>J7, ^s. ^ #^7l5.^-Ei 7}7?}-§- ^ofl o^j^- pfl^e) 

^7^*. ^ 7)-^ 7)1 S)^ if- 5. 0IS.0. § ojo^^] g^c t\)o]B\M. 

<62> 2.5^. £.401] ufEf^ ti>£^)l uflS^ ^121 ^fj- ^ #^7l ^ 7-1 %V # 

*1 5)5 ^ o)s. ^)o]X\^ ^5)521 ^a)^)2) 5)5£5Ai, ^ ^ ^ 

^71 <g^ 7^J- s)5^ NM0S5^^^Ei^(N10, Nll)5 r-fl o] ^ 

^ 7))o)e(3o) ( ti)E 5}o] ^ ^71(32), PM0S5^7l^E]-i-(P3, P4)5 
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^ €^ Jfa> S] 5.(34), PM0S^^^]r^Ei#(P5, P6)^- NMOSM^l^Ej 

1-CN12, N13, N14)S ^ ^ ^71(36), ^ PMOSM <ffl*l^Ei (P7)S ^ 

^ o]s. z\)o]s\3_(38)3, ^S}<H S^U, ^-S ojs. Jr ^fl^Sfe 

^7l(AMP)5+ 7fl3fl^Bl(C)5 ^S)<H sa^. 

515°fl M-Hf^ ^ ^ #^7] T^j- S\S.^ ^ ^7)# 

(20-1, 20-2)3.^ 7># ^ofl flAJ^ Dflae) ^ His efo1^-(BL4P)<^l 

Him 2}<£ ^7] (12-4), t-JM^ <^#^ >IMS(I0G4), ^ ^1 

^ ^#7l if is} S)S(14-8)^ §-^^r hIe Ej-o] -ffli #^7l(32), c-flolE-1 

^#3 7)MH(30), ^ #-=-71 J?-*} S\S.(34)S. tt^JL, 

£5^] M-b]-^ 4)^.^ ^*Jvg- ^ig^ ^-cf. 

b] = ^^o] o]7>S)ia c-flojE^ <y#^ 7l]o)E(30)l. ^*Hf NMOSS^li 
El«(N10, Nll)3] TflolE, ^s. ^ ^> ^S(34)« ^*Hir PMOSm^fl 

^1^E^(P3, P4)^ ^ja ^ ^71(36)1- ^*Rr NMOSM^fl^^Bl 

(N14)S1 7))°}JZ3_ ^^^^-(VCC)o] o]-i- S)S#(30, 34, 36)3] ^o] 

oloi]ol^-^t4. se^t, B]J= ^^c] ol7>^^ *fl<H4l3l(C0N)<*ll -g-^SH HIM eK] 
^ #^7) (32)^1 i^E.#(a, b)^ *l# 0 l •S.-?- , el]^i( , ^|-ol'2fl^)4 •*>o]-^) 

PM0SM^xl^Ei(P3)^^-Ei #,g. ojol ^(a)S 3i°lJL, 

PM0SM^^l^El(P4)^El ^^-^ ojro] k H( b ) S ^ojcf. 
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°H 4^, ii<=(A)5.ir ^ #^-7> Jl STfl SJal, ii=(B)5.^ ^ 

^7> ^3.7)1 4gtf. °H. i^=#(A, B)£] ^SCVA, VB)^ o]-^ ^ 
» 7>^14. ^71(36)^- ii^l-CA, B)S. *si=. ^ # ^s.^ 

#^ ^(Vout)^ elligo] ^ ^IWoutB)^) efl^iLt} ^o^Tfl £cf. o] 

ttfl, id=(B)^ #<>KVB)°1 i^E.(A)3 ^WA)^ ^ sfligol £t}. ZL^cfl, 

a*1^3S(N12, N13)A>ol^ ^ ?i^^i7> £s}-*}7fl #^ ^(Vout)^ 

$}^o] ^(VoutB)^ ^o}x\t)} ^cf. o^] rt).^ t c (A) o] 

^(VAH i=(B)3 ^<a-(VB)tirf z])^o] <gcf. ^, ^7\^ ^*J- 
o) ^*>7fl ^i}. ^7l(AMP)^ #<&(VA)o] ^^(VB)^ ^ efl^<?l ^ofl 
y >°H^ ^(Vb)^ 5]]^ ^o] J1) ^<y-(VA)o} ^<y-(VB)icf ^ efl^o] ^-f 
6fl wl-ci^i #<3-(Vb)^ ?fl^AiEKC)^- w>^l^i ^(VbHl X 

*fl7i*Vth w}ojo^ ^«a-(Vb)^) efl^l #3 ^(Vout)^ 
fe^r ^-fofl^ PM0SM^^}>iEl(P7)7l- -g^ *l°KVout) ^ h> 

# ^^(VoutB)^ ncfls hHo^ ^(Vb)^ 31^1 ^ 

^ ^(Vout)^ efl 1 !^.^ ^ PM0SM$*liEKP7)7> #^ # 

°*HVout) ^ ^ #^ ^(VoutB)^ 5fl»§ #§) ^(Vout)^ efl 

(Vb)£: #-ff- ^ ^7ll;(20-l ( 20-2) Si <>]7)-iH ^1^- ^^7] #(20-1, 

20-2)3 ^5. ^l^tVcf. 
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^(A)^ #<&aA)o) icJEL(B)^ ^i^(VB)^ ^1^^. <gsj 

o] icJ=(A)^ &<&m)°} i^L(B)^] ^(VB)^ ^-fofl 

^ ^3 ^5^4. ^#7l (AMP)^ ^^"(VA)ol ^i^-(VB)^.cf ^ ejj^o] 

^ o.ofl wH^^ ^(Vb)^ eflt^- Mai, ^(VAH ^(VB)^ ^ efl^ 

<?] wM^i ^^-(Vb)^ efl« ^(Vb)^ etfto] ^ 

^ ^(Vout)^ ^ ^-f^ PM0SM^^1^B](P7)7> £r5H #^ £ 

^-(Vout) ^ #3 ^i^-(VoutB)^ efl^ 

<68> £ 6 ^. wV^o] ti> £ ^ Dfli^ ^ ^7}^ ^a]^o| 3^ 

<69> 5.6^1^, 5L3<*\] ^-E^ sjj£.o] zjl^o. ^ M-Bj-lfl^ 

<70> 5_ 6 6\] q-^vfl -g^^ ^^^^ 

<7i> wHo^ #<y-(Vb)3 #3 ^(Vout)^) efl^^cf ^ ^-foil pmos 

M^^l^Bl(P8)7> .S.SsH #3 ^^(Vout)^ ^ #^ ^(VoutB)^! 
ntfls ^Itcf. #^*H, w>°H^ #<y-(Vb)£] $Wo} ^«a-(Vout)^l 5)]t 

^ ^ ^-f^] PM0SM^fl^^El(P8)7l- -g;^<H #^ ^«a-(Vout)4 a>^ #^ # 
^•(VoutB)^ eflt *}» #<£t}. ^, vi]7iEm ^^-ol mHJs]^ ^ -o.ofl pmos 
S^^1^eKP8)» ^ ^^(Vout)^ a}-^ #^ ^^CVoutB)^ eflt 
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<72> -S- wv^o} tiV^^l pfls.Bl ^ ^71^ PM0SS^^]^#(P1, 

P2)^ ^^(gmpM- NM0SM^^iE^(N7, N8)^ #Jr £^fii(gmn)J£ 

"H-E-E] I-fl o] B) 7} E)_E=£)±r ^-f <*) a) = ^£7> ^Sf^Tfl 

^-fofl v^E]*. ^ 14^711 PMOSS. ^1 ^ (P8) 

« -£r^°fl ^*1W ^5. f^jo^ ^(VoutH &7fl ^ 

<73> -^Al^)^ ifLXE o]S. aflo^Sfe PMOSm^^liE-lS V}-E}- 

<74> £50]1 ^71^ Aj AH )o} 5]^^, 7^j-(R)4 NM0SJ= ?H 

^El(N18)S w>ol<>|^ 5]^(40), PM0SS^^^Eis.(P9, P10)sf NMOSS^ 

*l^Ei#(N15, N16, N17)5L nF^« (42), ^ PMOSm^liEi (Pll)<2j- 

NM0SS^fl^)^(N19)S. ^5lS(44)S. ^£|<H 

<75> £7 oi] u^^H ^t^ig 

<76> ^^^^o] °}7}s)t£ NM0SM^^liE^-i-(N18, N17, N19)°l ^ # 

^71(42)^ ^(VA)^ HMo) ^<y-(VB)^ ^-jug PMOSS^^l^ (pio) 

7} #3 ^(Vo)^ ^^1^. zle^, PM0SM^x]^e-1(P11)7> ^.s 

s\o] w>o]<^^ #<y-(Vb)^ 5fl^# ^^f. «>tflS, ^ ^71(42)^ ^tfCVB) 
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S) sflfo] #<y-(VA)£] ell^t} ^o.^ NM0SM^^l^Ei(N16)7> NMOSM^l^Ei 
(N15H d ^o] ^ #<&(Vo)2\ efl^# ZL&i^, PMOSM 

^^liEi(pn)7> ^s]^ w}<>H^ ^(Vb)^ ^-<ycf. 

NMOSM^^l^E^ fl^^iil- ^Tflt!- ^4-^1 Al^-Eflo]^*V ZLEflHol 

<78> £8°)H, ^JLS. M-Ef \fl ZL5fl^7> #Hfl°] ^ ^7] #^ 

(Vout)^ ^(VoutB)*, t4e}^ ZL2fl^7> 

^ 2] ^SKVout)^ ^^(VoutB)^- M-Ef^cf. 

<79> ^gflo} ^s. ^ ^7j^r <^ ^]7]E)ti. ^o] ^j^ofl ^ ^<y- 

(Vout)-4 wV^ #^ ^(VoutB^Ho] ^> 7 > 3J1 XS. K*)*): 7>^-cfl 

#^ ^(Vout)^ #^ ^(VoutB)^ z]}^o] ti>^7)] ^cj.. 
<80> ZLEiM-, ^ #ff- ^li f^7]fe Z\tyo] Lij^Ely. ^o] ^ o.^ 

#3 ^(Vout)^ #3 ^(VoutBMH^ -c^s-^i ^ji, XS. 

SAltb -"MMM ^(Vout)^ o>^i #^ ^(VoutB)^ ^ 

<81> ^7)oflA^ ^. H>^^- ^AHU- -g^Sl^m, ^ 7] 

# ^<S*Rr ^ ^^Oll 71^^ £ ah> 
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Ml 

^3 te^l] oilS-el ^Itt ^ €i ^71^ PMOSM^x]^^ 

SEth «KE*fl *ll2.e] ^Ife ^ 4^ ##7l^ ^*J-o] Li) 
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[^t 1 * 1] 

4^r7fl3l pflJE.^ ^i-i; *fl£.5l H ^efloi; 

# ^7] ^^>7l $\*Y ^ ^ °m ^ 

[^^- 2] 

*Hl^Hl ^<H^, ^-7] ^ oj^ ^ ^ o]S. ^ 

3 *r €*?Mr ^^>7] ^ ^ ^7l <^ ^ 
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3] 

^ll^°fl #7] ^7fl^ ^1^ ^§^K^# 

7l #^ tiV^i ^^>A>ol^ #o]j2 r ^-71 <^ 7-1 

n^Hr 3}* ^HJ *}±r «V£^1 

4] 
5] 

^llW 5^*1, #7l ^ ^ ^71 Z\*Q- 

e|= ^ofl -g-^H o]7>S]^ t-fl^]Bl» #^5>7] U]E h^-C] 4^ 
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#7) ^JEL ^igofl -§-#*H ^-71 WIS ^.o] ^i 7 ] a) EflolE^l- E-flojEi 

^"71 E]JE1 -§-^>^ #7] C-flo)Bl eJ-Ol^-O.^ *}^-# ^^}7] ^tb 

^ ^ ^71 ^--8} S\sL; ^ 

^ *>» #^ ^ #3 ^^*>7l *H2^ -ffli 

<#7) H]E ej-O] ^ ##7), tflo]E^ o^gj TflojE, ^ ^ ^7] 

^7] ^7)1^ PllS-el Aj.7] ^ 7 1] o] ^H^s. ^ 

SS-^-Ei 7># 7>7>-g- ^ofl ^S.El ^^Ei Aj.7] ^-^ 7 fl o| AjJ^ 

6] 

^5%H1 ^M^i, #7] ^)2#^r ^ 

^7l ^2^ ^7l^ #^ ^4 y}^. #^ ^oj- ^-^^AVolol] 

^7} T^J-o] ^7^* #o] ^-fofl Aj.7) ^H^o]) -g-^H 

71 #3 tiV^l #3 ^S^7>A]-olo] ^ # olj7, Aj-7] 7-] 



34-22 



1020010009340 2001/9/5 

WW 7] 

all 2PM0SM 31*1 s^io S ^ i£2] 

[^t 1 * 8] 

*Hl*4) &<>H, #7] ol=. ^olAls 

#7] €^ ^#7l z\)o]b\ aj-oi^ cj] o]b!# 

#7l ^i^S. <33*H #?1 #^-71^ ^ ^%Vo] vilTlElti & 

[3^8" 9] 

^18^1 5tH^1, #71 ^ o]^ ^olAl^ ^^nf-g- 

^^^oj-ol WHOI^ ^<y-g- ^§>7l «}olo]A 

#7l *H°1^ &<&o] ^£l^ o]o 1 lol^-£)ji ) #71 ^oj-o) ^= ^s. 

«M #^ ^*f7l ^ ^ ##7l; ^ 

#71 WfoH^ ^oj-ofl -g-^-^>^ #71 ^H#<?M- ^*fuL, #71 #^ 

^1 -§-^H #71 ^IH^^ efl^o. ^o]7l $1^ #3 ^til^Hfr 

^ ^'li *Vfe tiV3E^ ^1-ESl #*1. 
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10] 

5^- o] ^1-4 rilolE] <y#^ Bfo]^-l-S ^"^^>7l ^t!" ^7fl3l #Jff- -*fi 

^ *}» ^#*H #^^>7l 3tV ^K^ti^l ^ll^i^- ^ ^ 

^ ^ sa^- ^•a-a- ij-^m ^ €^ ^#7i ^ # 

Aj-7] ^1 # <y^^H ^71 ^ 7^j-ol vIlTlElti Z^<yol ^5]^ Aj- 
71 ^H^lS* ^*>7l ^ o]^- ^01^1^ i^^o. ^wl*Rr 33 ^ 

34-24 



1020010009340 2001/9/5 

^10*cMl 91°]*], ^7} ^7fl^ afll^lff- ^ ^S-^cfS. 

7) #^ &<$3\- ^^>A>ol^ ^= ^ojjL, ^-71 *] 
13^8" 12] 

*flll1MI $X°]^, ^7} 7\}l^5_ o)4 *\)o] + t££- 
13] 

*)U0^M1 &<>H f # 7 ] *dfr <§i ^7l ^c^a- 

^*gofl o]7l-5)^ ciHEi!- ##5>7l y]H e}.o] ^ 

^#71 ; 

^7] ^JE. ^^ofl -g-#*H ^-71 H]E ej-o] ^ ^7l^ C-flolE^l- C-flolE) 

eJ-^l^S. ^i^>7l ^t!" ell o] ^ 7)1 o]M; 
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#7} b) = tg^ofl -§-^H cflo^ af^o. jg. ^^}7) 

^7) H]E e^-ol ^ #^7l, CiHEi <y#^ ^HM, £ ^ -S. 7 | 

^7l ^7flS) ^lSS) #71. 4^7fl^ 2)1 1^ 431^ 

7># 7>7>^ ^oj) <^)*V ^S-V-E^ ^7} 4^7]]^ ^1^ ^ 

^ «V£*fl of) 2. 3 
14] 

^7l ^2^1^- ^#7l«l #^ ^<y- ^^7l-Al.c]o)] 

^"71 <^ 7^o) ^)7]^M. ^g-fofl ^-7) ^H^oj-ofl -g-#*H # 

71 #3 ^-Agcf7>A>o]^ ^oljl ( Aj- 7 | ^ 
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[^T 1 * 15] 

21114^1 , #7l o]s. ^^o. 

16] 

^110%H1 #71 ^-S o]=. ^-Aj^^-O. 

#?1 #-ff ^li ^7] ^ ^1 5]^o] ^o]^ sj-ol^-o] c1|o]Ei# 

#7l ^1 ^JlS #?1 ^ €:£ #^7l^) Z\i£o] U|]7-|E) H. & 

17] 

*fli6iMl &<>H, Aj-7] s s oi^- ^o^Aij: m}-^^ 

#71 wH^Hi ^^o] ^S\t£ oloflo] jt, Aj.7) ^ ^joj-o) ^ 
*H #3 #<y>8- ^S^>7] ^tb *1"§- ^71; ^ 

#71 HH°1^ ^oj-ofl -g-n^H Aj-7) ^(H^i^ ^*}3L, #7] #3 
-S-^H #71 *lH#<3-£} ^fllfi-g- feo]7l fl* #^ ^«l*^r 3 

# Jf-^-S-S #51*11 °)l£Bl #*1. 

18] 

^7flfil nflS.5l ^H]^ *fl5LE} tflo]Bl S]^. ^ofl 
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^^]*!: ^5.^ IS^-Ei 3H^7> #^5)^ ^-f^l ^ #^7l^ ^ 

* 2^Rr #7fl; g 

^ ^$o.5sL ^ uVH^l oflS-e] c-flolE] 5}JEL 



34-28 



1020010009340 #3 2001/9/5 




34-29 



1020010009340 



n 2001/9/5 




34-30 



1020010009340 



^ 1J*>: 2001/9/5 



[51 4] 



£112 

a >i> 

mas 



J2r>£ 



> CO 



i 



Ski 



."_!3"^ fc 



> co 







at 



3 s 



> W 




•8 
i- 



> co 



J2HJH iffllllX 



=1/ 



Ji. 



34-31 



1020010009340 #^ 2001/9/5 



IS. 5] 



CON 



VCC>- 



S3 



vcc>- 



L 



P3J 



n 

LI. 
i 
i 



9 



vcc^- 



L. 



SA 



— 1 



"1 



b !N11^ 



32 



T 



._£r 

VoutB 



J 



1P4j 



r 



30 



r 
j 



34 



VA 



B VB 



AMP 



Vb 





Vout 



n 
ij 



I 



r 



36 



J 



34-32 



1020010009340 



%% QA- 2001/9/5 




34-33 



1020010009340 #^ 2001/9/5 



[S. 8] 

VolttLin] 




1 — ' 1 



45n 47. 5n 50n 52. 5n 55n 57. 5n 60n 62n 

TIME[V:Lin] 



34-34 



